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Study on Targeting of Folic Acid-modified Docetaxel Nano-liposome to Hepatocellular Carcinoma Bel-7402
Cells in vivo and in vitro

JI Zhuwa, QIN Fuhua, XIA Xiaojing, HU Ying (Biological and Pharmaceutical School, Zhejiang Medical Col-
lege, Zhejiang Ningbo 315100, China)

ABSTRACT OBJECTIVE: To study the targeting of folic acid (FA)-modified docetaxel (DOC) nano-liposome (L-DOC-FA) to
hepatocellular carcinoma Bel-7402 cells in vivo and in vitro. METHODS: The cell viability and survival rate of Bel-7402 cells was
tested by CCK-8 kit after treated with 0, 1, 2, 5, 10 and 20 pg/ml DOC, L-DOC and L-DOC-FA for 24 h. And then, the fluores-
cein isothiocyanate was used to label L-DOC and L-DOC-FA nano-liposome, and the rate of L-DOC and L-DOC-FA absorbed by
hepatocellular carcinoma Bel-7402 cells were detected. I was used to label L-DOC and L-DOC-FA nano-liposome, and then the
contents of them in the subcutaneous tumor tissues were detected. 28 Balb/c naked mice were selected and given liver cell suspen-
sion via back ih to induce tumor model. After modeling, naked mice were divided into blank control group (normal saline), DOC
group (3 mg/kg), L-DOC (3 mg/kg, by DOC) and L-DOC-FA (3 mg/kg, by DOC). They were given relevant medicine intrave-
nously once a day for consecutive 30 d. The relative tumor volume in naked mice was detected. RESULTS: DOC, L-DOC and
L-DOC-FA all inhibited the cell viability of Bel-7402 cells, the survival rate of cells decreased in concentration-dependant manner;
compared with DOC and L-DOC, the cell viability decreased after treated with L-DOC-FA, the survival rate of cells decreased
(P<<0.01). The rate of L-DOC and L-DOC-FA absorbed by Bel-7402 cells in descending order as L-DOC-FA (69.5% ) >L-DOC
(31.2% ), with statistical significance (P<<0.01). The content of L-DOC-FA in tumor was significantly more than that of L-DOC
(P<<0.01). In addition, 3 mg/kg L-DOC-FA showed better inhibitory effect than 3 mg/kg L-DOC and DOC on tumor, and the rela-
tive tumor volume was smaller (P<<0.01). CONCLUSIONS: L-DOC-FA has obvious targeting to Bel-7402 cells in vivo and in vi-
tro, and shows good inhibitory effect on tumor in vivo and in vitro.
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Tab 1 The survival rate results of cells after treated with
various concentrations of DOC, L-DOC and L-
DOC-FA for 24 h(¥+s,n=3,%)

FWE, pg/ml DOC L-DOC L-DOC-FA
0 99.9+2.1 98.9+1.8 99.1+2.5
1 87.3+4.1 75.6+2.8 69.1+3.1
2 70.5+1.2 542+4.1 415+2.1
5 623+2.4 512+28 302+3.5
10 512+22 435+45" 242+3.1%%
20 459+1.1 345+438 20.1+2.6

7 . 5 10 pg/ml DOC %%, * P<<0.05, * * P<<0.01; 5 10 pg/ml
L-DOC H4%,"P<<0.01
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Fig 1 Flow cytometry of cells after treated with FITC la-
beled L-DOC and L-DOC-FA for 2 h
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Fig 2 The fluorescence intensity results of cells after treated
with FITC labeled L-DOC and L-DOC-FA for 2 h
Note: vs. blank control group, “P<<0.01; vs. L-DOC group, P<<0.01
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Fig 3 The content results of drug in tumor tissue of tumor-
bearing mice
Note: vs. blank control group, “P<<0.01; vs. L-DOC group,”P<<0.01

China Pharmacy 2016 Vol. 27 No. 10 - 1327 -



R O
124 —e— DOCHl
—A— L-DOC4]
101 —w— L-DOC-FA4L

41 / J.
9 — - /i T
— —aA | ___I *
] H‘iéi I
0 5 10 15 20 25 30
IRFTE], d
B4 ErEREXMEERNESR
TE: 543 X BRUL . DOC  L-DOC 41 1L 45, * P<0.01
Fig 4 The relative tumor volume results of tumor-bearing

AHXHRAT, %
N\

mice
Note: vs. blank control, DOC and L-DOC group, “P<<0.01

53 I 201 L 2R 96 %) 5 W A o A, k2 b e 4R TR P IR P
RS (RES) 8 WAL A FT A il & 19 90 K g 5
1, PRSI0 B 18 B4 S 56 45 R, L-DOC-FA Y48 BUE 43
K EDIK 69.5% , B 5 T L-DOC F%s [ 5% HR (1 41 45 B | 3
S S AT % . AE R Y A E 25 S 2B, DOC . L-DOC
I L-DOC-FA Xef 4 457 FLAT Vi o AR 1 (10 T e 0 Tl R (A2
DOC.L-DOC I L-DOC-FA il 38 ARG T, A< PR A2 4
WA i B AT A 200 P i P AR VR S i 11 45

PE—HAIF 9T % %2 T L-DOC Hl L-DOC-FA 7 i 4141
MO SREAENE B0 o 38 bR i (4 R 1 TG 2R 35 B 43 BT, A T i ke
TR KNG AR S . L-DOC B o 14.6% , i 3%
X T L-DOC-FA 11 31.5% (P<<0.01) . SR S 1A f1 v 38 375 1
I BA 0N (BPR SN ) BE A A4 K00k & A 0 g X o 1
SRR R A BRI, 41 L-DOC 16 5 4 210 & it Ho A
%o Rk, AW ST S L SR 1] 31 FA R3S 24 (8 )
PE. 459 L-DOC-FA AJ i 259 3= Sl 1] 2 b 40 M 11 FA 52
R TR SRS A, s 2 25k ABIAif b . eoh A
TFFE/NAE 2 iv 45 2519 7 20 DOC \L-DOC .L-DOC-FA (%%
A A A DOC) 43 )i 5 B ff 96 BUAR P, 2% X e 1 i 49 2
L DOC<L-DOC<L-DOC-FA , M i 75 7E 44 2 T FAiERE T
FA S [ A 20 K i A T L s 2 b L i 80 g X a1 A5 00
R . RS ARSI A — SR R 2 A, L i = EE EE SR
85 XA /NI S Sk iE 1 T4 % L-DOC-FA I FE RS0 50

25 F TR AN i 46 19 L-DOC-FA 1ER SN AT L) 5 25 i 40
(1) 32 982 406 2 80 AR 2 40 200 R i 355 S 5 A P 3= sl )
PERA S, BEa% i a SRR R 4 2 X, S5 A B 2R K
S 3Lk

[1] Shepherd FA, Dancey J, Ramlau R, ef al. Prospective

[2]

[31]

[4]

[5]

[6]

[7]

[8]

[9]

(10]

(1]

[12]

[13]

randomized trial of docetaxel versus best supportive care
in patients with non small-cell lung cancer previously
treated with platinum-based chemotherapy[J]. J Clin On-
col,2000,18(10):2 095.
Beteck RM, Smit F J, Haynes RK, ef al. Recent progress
in the development of anti-malarial quinolones[J]. Malar-
ia J,2014,13(10): 1.
Kang K, Lee C, Pyo H, et al. Preparation and character-
ization of nano-liposomes using phosphatidylcholine[J].
Ind Eng Chem,2005,11(6):847.
Sudimack J, Lee RJ. Targeted drug delivery via the folate
receptor[J]. Adv Drug Deliv Rev,2000,41(2):14.
Parker N, Turk MJ, Westrick E, et al. Folate receptor ex-
pression in carcinomas and normal tissues determined by
a quantitative radioligand binding assay[J]. Anal Biochem,
2005,338(2) :284.
TE/INGR , TRTRIL, ESE 0% , 45 BRI IR ST IR 2 Vi (3%
AORRLAHIE[T]. P B 25 54,2014, 25(29) : 2 740,
Aryal M, Arvanitis CD, Alexander PM, et al. Ultrasound-
mediated blood-brain barrier disruption for targeted drug
delivery in the central nervous system[J]. Adv Drug Deliv
Rev,2014,72(15):94.
Singh R, Lillard JW. Nanoparticle-based targeted drug de-
livery[J]. Exp Mol Pathol,2009,86(3):215.
EIREL ARG, B0 F P2 I m AR A2 R G
FIBFFERE R D). B 26 5, 2015,26(7) : 1 002.
Wu G, Barth RF, Yang W, et al. Targeted delivery of
methotrexate to epidermal growth factor receptor-positive
brain tumors by means of cetuximab (IMC-C225) den-
drimer bioconjugates[J]. Mol Cancer Ther, 2006, 5(1) :
52.
Yuan M, Breitkopf SB, Yang X, et al. A positive/nega-
tive ion-switching, targeted mass spectrometry-based me-
tabolomics platform for bodily fluids, cells, and fresh
and fixed tissue[J]. Nat Protoc,2012,7(5):872.
Marchetti C, Palaia I, Giorgini M, et al. Targeted drug
delivery via folate receptors in recurrent ovarian cancer: a
review[J]. Oncotarget ther,2014,7(6):1 223.
Hilgenbrink AR, Low PS. Folate receptor-mediated drug
targeting: from therapeutics to diagnostics[J]. J Pharm
Sci,2005,94(10):2 135.

(e H #1:2015-09-23 &[] H #H1:2016-02-01)

(Dl AR )

(PEDE) RE—PERRIEXFITHRAT, DR 1T

- 1328 - China Pharmacy 2016 Vol. 27 No. 10

PEZIG 2016 4E55 27 4555 1030



